


TYPES SN54LS240,SN54LS241,SN54LS244,SN54S240,SN54S241, 
SN74LS240,SN74LS241,SN74LS244,SN74S240,SN74S241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 





——— 
Typical Typical Typical Propagation Typical Typical Power 
lou 1oH Delay Times Enable/ Dissipation 
(Sink (Source Disable (Enabled) 
Current) Current) Inverting Noninverting Times Inverting Noninverting 
SNS4LS° -12mMA -12 mA s'10..5 ns 12 ns 18 ns 130 mw 135 mW 
SN74LS' 24mA -15mA ~~ 10.5nN5 12 ns 18 ns 130 mw 135 mW 
SN54S’ 48mA -12MmA 45ns 6 ns 9 ns 450 mw 538 mw 
SN74S’ 64mA —-15MA 4.5 ns 6 ns 9 ns 450 mw 538 mw 
SN54LS240, SN54S240....J 
e 3-State Outputs Drive Bus Lines SN74LS240, SN74S240....J OR N 
or Buffer Memory Address Registers (TOP VIEW) 
° 2¢ Cow 
e P-N-P Inputs Reduce D-C Loading 


e Hysteresis at Inputs Improves 
Noise Margins 1] ily 
| description 
These octal buffers and line drivers are designed 
' specifically to improve both the performance and waa 


density of three-state memory address drivers, clock fet ott rf 
drivers, and bus-oriented receivers and transmitters. L 
The designer has a choice of selected combinations of L 


inverting and noninverting outputs, symmetrical G 
(active-low output control) inputs, and comple- 


Perney Ore 





mentary G and G inputs. These devices feature high a ae 
‘ . . : 4S JORN 
; 4 ’ , . *“*-. 
fan-out, improved fan-in, and 400-mV noise-margin. (TOP VIEW) 


The SN74LS’ and SN74S’ can be used to drive 


. ° a4 tv2 2A3 v3 27Aa2 a] 
terminated lines down to 133 ohms. 


schematics of inputs and outputs 
"LS240, ‘LS241, ‘LS244 


EQUIVALENT OF 
EACH INPUT 


TYPICAL OF ALL 
OUTPUTS 


Vcc 





SNS54LS244...J 
SN74LS244...JORN 
(TOP VIEW) 





*S240 "S241 


EQUIVALENT OF 
EACH INPUT 


Vcc 


INPUT 
*LS240, 'LS241, ‘LS244; 


R =50 2 NOM 
"S240, S241: 


R = 25 £2 NOM 
2¥2 A222 ie 
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TYPES SN54LS240,SN54LS241,SN54LS244, 


SN74LS240,SN74LS241,SN74LS244 
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 





recommended operating conditions 











PARAMETER 


Min NOM MAX [MIN Nom Max [UNIT 
oe Oe. | 
en 4 RE 





upply voltage, Vcc (see Note 1) 


5 P45 555 
High-level output.current, loH aa 









Low-level output current, lo. 


Operating free-air temperature, Ta 





NOTE 1: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
































































SN54LS’ SN74LS’ 

. ceaeeanind [SNS4LS' 

ARAMETER TEST COND sinaana MIN TYP! MAX |MIN TYP? MAX UNIT 
Vin High-level input voltage ee ee 
Vi Lowlevel input voltage ee ee ee 

“Wik Trout clamp voltage Veg = MIN, y--temA fT STV 

were tra— Uy) Me ed 

Voc = MIN, Vip =2V ; 
- 2.4 3.4 
Vit = O08 V, lou = MAX 
Vv High-level output voltage Vv 
OH ig utput voltag Vcc = MIN, Vin=2V, ‘4 
ViL=O5V, tony =MAX 
Low-level output voltage Vip =2YV, Vv 
a EL ee .) 
'OZH high-level voltage applied oe “eta bss Aalst ia 
, Off-state Output current, ge -¥ ee Vn =04V 
O2ZL low-level voltage applied IL IL oO 
r input current at maximum Vcc = MAX, Vj)=7V 
input voltage 
i High-ievel input current, any input [Veo=MAX,_viz27v | OT OHA 

Fine kewivel nputeurrent—__Ivgc=max, vy -oav [e202 | mA 

Tos Shart-eireunt output current ee ee eee 
[Outputs high | < i ed Se cs ee ee 
output ow | Veo = MAX . [15240 i a) sae eer 

lec Supply current "LS241, ‘'LS244 27 — ae 

lamer Time ee a 29. 50 
disabled Least, usaaa) 2S 


TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


Tau typical values ere at Voc = SV, Ta = 25°C. 
*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, TA = 25°C 


*LS240 *LS241, *LS244 
PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX 
Propagation delay time, 
'PLH 
: Propagation delay time, Cy = 45 pF, R._ = 6672, es 
PHL high-to-low-level output See Note 2 


low-to-high-level output 

tPZL Output enable time to low level 
tPZH Output enable time to high level 
tPLz Output disable time from low level CL = 5 pF, Ri -6672, | 1 25) 
tPHZ Output disable time from high level See Note 2 


NOTE 2: Load circuit and voltage waveforms are shown on page 3-11, 
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Supply vo 
High-level 
Low-level 
Operating 






NOTES: 1 


electrical 





For conditi 
F Ail typical 
*Not more ti 


switching 





NOTE 4: Lo 









ted) 


UNIT 


n 


de a ee . ' . 


TYPES SN54S240, SN54S241, SN74S240, SN74$241 
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS 





recommended operating conditions :; 


PARAMETER 


[Supply voltage, Voc Wee Notet)———SSCSCSCSCSSCSCS~SY AS. 

(2 ec a 1 a | 
Lowdevel output current. ign | «e{_ 6 
[Operating free-air temperature, TA eo Now 3)_——~SCSCSC~C~CSCSCS 8B SSCSC~*‘SY 


NOTES: 1. Voltage values are with respect to network ground terminal. 






3. An SN54S241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to 
free-air, Raca, of not more than 40 c/w. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


: a eee 
PARAMETER TEST CONDITIONS MIN TYP? MAX |MIN TYP? MAX 


Vin High-level input voltage ee ee 
Vi__Low-level input voltage aa mana ONE 









Voc = Mi P Vin =2V, 







VOH High-level output voltage 









VOL Low-level output voltage 






Vit=O8V, tor = MAX 







' State Output current, 
02H high-level voltage applied 


Off-state output current, 
fozt low-level voltage applied - Vo =05V 
Input current at maximum 
! = A Vi= n 
, input voltage Voc = MAX, 1=5.5V 


Veg = MAX, _Vi=2.7V 

























S 8 


He Low-level input current Voc = MAX, V,=0.5V 
Veo = MAR 50a 
sngas—— | so 28 14 
[Ourouts high | rsn7as | a0 1935 
Veo= max, [seas | 100 148 120170 
sales iamiaie Joupuesiow | Sou oven [SNTaS——[———T00 To 120180 
Basu tsnsas—| 100 145. [120170 
rswras——| too 180 | 170 to 





T For conditions shown as MIN of MAX, use the appropriate value specified under recommended operating conditions. 
tau typical values are at Voc = SV, Ta = 25°C. 
*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


; PARAMETE NDITION Re ae 
ARAMETER TEST CONDITIONS MIN. TYP MAX | MIN TYP MAX 
5 





t 
PLH low-to-high-level output 


an Propagation delay time, Cy = 50 pF, Ry = 902, 
high-to-low-level output See Note 4 
re 
— 
EL = Ser, AL 808, | 1018 
See Note 4 


NOTE 4: Load circuit and voltage waveforms are shown on page 3-10, 
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TYPES SN54LS240,SN54LS241, 
SN54LS244,SN54S240,SN54S241,SN74LS240, 
SN74LS241,SN74LS244,SN74S240,SN74S241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


DRIVER RECEIVER 
1/8 ‘LS241/'S241 ee a ATER EPEATER REPEATER 1/8 ‘LS241, ‘S241 


‘LS241, S241 B ouTPUT 
osu 
oT. 
pe 


INPUT OuTPUT INPUT OUTPUT INPUT OUTPUT INPUT OuTPUT 


"LS241, ‘S241 USED AS REPEATER/LEVEL RESTORER 


CONTROL OR MICROPROGRAM ROM/PROM 


MEMORY ADDRESS REGISTER 


== 
SS aeOMiili 
nt a a 


SYSTEM AND/OR MEMORY-ADORESS BUS 


‘'LS241,'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT 
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD 


1/4 'L$241, S241 PARTY-LINE 1/4 'LS241, S241 
ORIVeR MULTIPLEINPUT/OUTPUT BUS PEATE 
ae p— SES 


e—— 
OUTPUT 
PORTS 
TO OTHER 
BUFFERS 


G OUTPUT-PORT 
CONTROL 
RECEIVERS 


INPUT OUTPUT 
8 a 


B 8 
be 8 


PARTY-LINE BUS SYSTEM 
WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS 


INPUT-PORT 
CONTROL 


INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS 
IN A SINGLE PACKAGE 
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TYPES SN54L$242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 


——— - 
ae SN54LS242...J OR W 

Two-Way Asynchronous Communication ' SN74LS242...J OR N 

Between Data Buses (TOP VIEW) 


P-N-P Inputs Reduce D-C Loading 


Hysteresis (Typically 400 mV) at Inputs 
Improves Noise Margin 


> io i fanmail 


description 


These four-data-line transceivers are designed for 
asynchromous two-way communications between 
data buses. The SN74LS’ can be used to drive term- 
inated lines down to 133 ohms. 


FUNCTION TABLE (EACH TRANSCEIVER) 


CONTROL LS242 LS243 — = 
INPUTS DATA PORT DATA PORT 


STATUS STATUS 





SN54LS243...JORW 
SN74LS243 ...J OR N 
(TOP VIEW) 
ISOLATED ISOLATED 


| 0 1 12) 


*Possibly destructive oscillation may occur if the 
transceivers are enabled in both directions at once. 
| = Input, O = Output, O = inverting Output. 


schematics of inputs and outputs 


EQUIVALENT TYPICAL OF 
OF EACH INPUT ALL OUTPUTS 


Vcc ee 
17k 


INPUT 


recommens'ed operating conditions 


Supply voltage, Vcc (see Note 1) 
High-level output current, |OH 
Low-level output current, Io. 
Operating free-air temperature, Ta 





NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN5S4LS° SN74LS’ 
PARAMETER TEST CONDITIONS? UNIT 
MIN TYPt MAX |MIN TYP? MAX 


Vin High-level input voltage oe 
VL Lowetevel input voltae oe ee ea oe 
Vik Input clamp voltage Vcc = MIN, ly) = —-18MA gx 


< 












o 
~N 
< 


< 


vy 


< 


Vcc = MIN, Vin =2YV, 

Vv =V max, 1 = A 
VOH_ High-level output voltage te IL OH 3m 

Vcc = MIN, Vin =2V, 


Vir =0.5V, 1oOH = MAX 





Vor Low-level output voltage 





Off-state output current, 
high-level voltage applied 
Off-state output current, 
low-level voltage applied 


10ZH 


o 
a 
y 
) 
> 
3 
> 












1OZL Vit = Vii max 


Input current at maximum 
y Vcc = MAX, V,;=7V 
input voltage 


Veg= WAX, __Vi=27V 
Voc =MAX,  V,=04V, 

| inputs GAB and GBA at Vi, max 

| Binge GAB and GBA at2 V 


los  Short-circuit output current® Vcc = MAX 
‘LS242, ‘LS243 









S 
b 


—0.2 


Low-level 
Ne 


: 
hy 


‘input current 


2 































Vcc = MAX, , - 
FOvipats tom | (5242, "18243 
loc = Supply current Outputs open, F- 
LS242 
See Note 2 


wi wR 


All outputs 
disabled ‘LS243 


TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tan typical values are at Voc = 5 V. Ta” 25°C. ’ 

®Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: Icc¢ is measured with transceivers enabled in one direction only, or with all transceivers disabled, 





switching characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS ee a ae 
MIN TYP MAX |MIN TYP MAX 

Propagation delay time, 

'PLH r 
low-to-high-level output 
Propagation delay time, 

PHL ,. 
high-to-l ow-evel output 


tpz_ Output enable time to low level a ee 

























Cy = 45 pF, 
See Note 3 


R, = 6672, 










tpZH @utput enable time to high level 
teLz Output disable time from low level | Ci =5 pF, Ry, = 667 2, 
tpHz Output disable time from high level | See Note 3 


NOTE 3: Load circuit and waveforms are shown on page 3-11. 
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